A simple phenotypic method for the differentiation of metallo-beta-lactamases and class A KPC carbapenemases in Enterobacteriaceae clinical isolates.
The increasing frequency of class A KPC enzymes and class B metallo-beta-lactamases (MBLs) among Enterobacteriaceae as well as their possible co-production makes their early differentiation urgent. A simple phenotypic algorithm employing three combined-disc tests consisting of meropenem alone and with phenylboronic acid (PBA), EDTA, or both PBA and EDTA was designed for the differentiation of KPC and MBL enzymes. Augmentation of the zone of inhibition by >or=5 mm was considered a positive combined-disc test result. A total of 141 genotypically confirmed carbapenemase-positive Enterobacteriaceae clinical isolates (63 KPC producers, 47 MBL producers, and 31 KPC and MBL producers) with various carbapenem MICs were examined. For comparison, 84 genotypically confirmed carbapenemase-negative Enterobacteriaceae clinical isolates [39 extended-spectrum beta-lactamase (ESBL) producers, 22 AmpC producers, and 23 ESBL and AmpC producers] were also tested. The phenotypic algorithm was able to differentiate MBL from KPC producers as well as to detect the possible co-production of both carbapenemases (positive result only with the combined-disc test using meropenem alone and with both PBA and EDTA). The method detected all KPC or MBL producers (sensitivity 100%) as well as 30 of the KPC and MBL producers (sensitivity 96.8%). All three combined-disc tests were negative for non-carbapenemase-producing isolates, except two ESBL and AmpC producers that gave positive combined-disc tests using meropenem alone and with PBA and both PBA and EDTA (specificity for KPC detection 98.8%). This phenotypic method is very helpful to detect carbapenemase production and provides a simple algorithm for the differentiation of KPC and MBL enzymes, especially in regions where KPC- and MBL-possessing Enterobacteriaceae are highly prevalent.